Thrombin-mediated activation of endogenous factor XI in plasma in the presence of physiological glycosaminoglycans occurs only with high concentrations of thrombin.
The variable bleeding tendency associated with a genetic deficiency of factor XI (FXI) and the lack of bleeding disorders in individuals with a genetic deficiency of factor XII (FXII) suggest an alternative mechanism for FXI activation in vivo. Recently, thrombin has been shown to activate FXI. However, in plasma this activation has been shown to occur only with exogenous FXI and a non-physiological cofactor (sulphatides), and the occurrence of this reaction in a plasma environment has been questioned. Using recently developed sensitive assays for FXIa-inhibitor complexes we found thrombin-mediated and FXII-dependent activation of endogenous FXI in plasma in the presence of heparan sulphate, heparin, dermatan sulphate or dextran sulphate. Using heparan sulphate, which is present in the human vascular system, activation of about 1-2% of plasma FXI was observed, however, only after addition of very high amounts (500 nmol/l) of human alpha-thrombin to FXII-deficient plasma (at a 1 to 4 final dilution). We conclude that endogenous FXI in plasma can be activated by thrombin in the presence of various glycosaminoglycans, including the physiological compounds heparan sulphate and dermatan sulphate, but only at very high concentrations of thrombin, corresponding to 100% prothrombin activation in undiluted plasma.